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PROBLEI\4 TO BE SOLVED: To provide a method for manufacturing an EUV mask of high precision and reflectivity 
by finding an intermediate layer material capable of forming a precision pattern as an intermediate layer acting also 
as an etching stopper, related to a method for manufacturing the EUV mask, and the like, and to provide a method 
for manufacturing a semiconductor in which a pattern is transferred onto a semiconductor substrate using a provided 
EUV mask. 

SOLUTION: There are provided a multilayer film 12 on a substrate 1 1 which reflects EUV light as the EUV mask, an 
intermediate layer on the multilayer film 12 as an etching stopper 13, and an absorber layer 14 on the intermediate 
layer which absorbs the EUV light. A material containing at least one element selected from among Cr, N, O, and C 
is used as the intermediate layer, realizing an EUV mask capable of forming a precision pattern. 
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Wi^mStLXCrt^ N, C, cOV^-fixA-J; •} 
mm 2 ] B(iie®iiXf*Ji3&^'T a $r-^tfW^4T-*> -g. ^ 

Cfi*3S5 ] |f«^ 1 ^ ^^(i:2 tie«5cOE U V^3Kffl 
[00 0 1] 

m^tihE\5v%(Tmmm,zm^^h. EMvwm^wM 

^BHt-IBSci-^EUV (Ex t r erne Ultra 
Violet) SCXi^M^^fctiSS^i'l-^l^ 

<r>m^^<rmi^L. mmnzimM:ifio. 2-100 

[0002] 

^%<^&^mtmmimzi^\^x %fz. ^lx^ 
^3t«o^, ^■^■^-y<r>m^msi^im±m&<r> 1 / 2 1 

l-^^it, Fzlx-if- ( 1 57nm) $-fflV>Tt>70n 

mms^tm^tfmzixh. •eClT'? 0 nmrn^iOH^ 
SiettT, F2U-i^'-i'9S'5>(=:M^«cOEUV3t 



( 1 3nm) S:fflV'»JtS3tfe«-C«>«)EUV!;y:J^57 

(tJiT. TEuvLj twssth, )if^mm,^ixx 

[0003] E U V L<0«?K^a«4, 7 * h u y 

<^msL\t±^<. tfcm1^xmn^.Zl^\^fz^, im^<r> 
i.oti:mifx%^Mmmx'^^. -r^xRW^^^&ffl 

u y^iizin-th^ >"fv ycomSLts^^ ^ v ^tzubm,^^ 
im<^j:*). X)V-T-/Vim^X'^^j:\^b^-^oWmifi 

<£ffl$ixTv^S, ii^jrd^EUVS^RStffivXi? 
[0004] 02{it^cOS«{C^^SEUVS3KfflRI* 

a-7x ^ <^Mito«i^$:^^-r 7 n -mxh t , 

^colJiSi 

E u vn^mMmr7:^9t:n?> ti»)ay^<7)m^n 

mii. ( 1 ) mi^commjim. ( 2 ) mm±^co^mm 
crtmmTM. ( 3 ) '^^m<7)mMxm. ( 4 ) m.uf^m 

CO^MUm. {5) EBUi^XhmtSJiU. (6)EB 

mmxm. (?) K^-fx-y^y^^xs. (8)4'iaii 

[0 00 5] ( 1 ) 

*Ki 1 1 LTJi, mmm^imi^L. "f-ma. to 

[00 06] ( 2 ) 

1 2 i: LXti. Mo i: S i ^-frtf^ilMAi^ffl^ 
fLtV-'S. mtf, Mo3&i2 8A, SiA«42A^l^ 

mtLx. 3omma±mm-t^^tx\ 13. 4nm 
# Mo fc s i i:^ts^m^(7)m^, m±mizs i 

[0007] ( 3 ) ^'PalBOfiglKXS 
EUV^^rSltr^^jflll 2±lC, *SeT'S>i.x.x 
f-:^:?^Xh >y>'N-2 3i:UTSi02)^S:^-r&. « 
^Wi:. S i Oj^'-y-y hS:fflV^;tRFV^:^. 

[0008] (4) iJRIR«cjic7),£BgxS 

E U V^$r ©IR-r ^®ItK#Jl 1 4 ^X^N- y y y i/aic 

iX. figJSlwti. flaj;l(fDC-7^^:tvhO>'XM-.7:J'ffi*«ffl 
V^^jilS. CKOXSlCiO, EUV-7X^'7'5y^*i^ 
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too 0 9] (5) EBUi^Xhrn^JOS. 
■C#l), IS (4 ) T1f^n/::EUVv^^'7'^yi?tc 

EBU'JXh ^mPfii L. 2 0 0 •C'C^-^ yf^^^fr 0 , 

[0010] ( 6 ) E Bmrnun 

E B 1^ v^X h 5r M^P L 7t E U y 7 ic; E B 

[00 11] (7) F^-fXy^y^XS 

[0012] ( 8 ) it^fa«tfo^iis 
EUV3tRltS±t;iSSL-Cv^l.*raJi. -r^i^^jSi 

[00 13] (x-yf-y^^Xh/ys-cT^jej^fc-f-cora 

S^J l5iaEUV^^R*hri,#jiMl 2{i:. ©it^T 
f^fcS LX\>^^iii^i}^$>^ . ti^c^io TSg 

Sr^-rs#i«si 2^ja;fMiJ'-^ffifflYL, ^o^^ 

-i^'J -5. ^ t ^< ^N-^-->'j5''^ll)!FfrtS^^Jg*^'$> 
--Jj. EUV3KSr®JtX-r-g.(RJR#:J114^cO>'^•^- 
y-^iJ^ti, K^'fx.y^^^^-ejDXf ■S.iiigV^^gfeW 
Jg*5f#(^ill>i><OcO. EUV3fe5:®JR-r.g>®«#:Sl4 
£7)TJ1 S: - i^'^ < X .y ^ >':?^-r S i i: «i^tg-e$) 
5^tf>s #iiKl 2i:EUV«RlR«cJll 4i:<7)iai3>flS 
mt tTx-y^>^'xb-y^N-2 3<7)^JK*^'j^^i:^r 

C:£0X-7^>':?^Xb-y>'t-2 3i:L-C{i, mmt^m 
1 00 AliJLhfiOS i 02]^&fflV^I>ii:*^-^6<)T\ C 
1 2;<r;^S:fflv^7tH7^x>y^y^^fc:i3V^Ttt. :^h'y 

tcaS-r&S i OiMti. /N'^J'-V^^^tOXai^Tl* 
tCiSV^T. ^^t=K**$tl.TV^^V>i:EUV3fe$-Rlt^ 

h^mmi 2coRmm^±«m^zfS:T^-^x tto. 

[00 14] i:^:^>*>\ S i OjiiicO^lwK^-^x-y 
^y^SrfflV^^i:, EUV3t?rRStr5^ii)Kl 2<7)S 

±Jic^s ilKSTtx yf-y^rL-TUiaJti^, ^{iOR 

^CO-^X-y hX.y^:^i/-C'^*-f-|>.^A>'J>^, H 

F^?«. ^Srfflv^Jt'^x.y bX-yf->'^^«, TJi<^Si 

mizr^-'ji^t^^^(Dx^mmx'h&f)K ^m. m 
-fjx. •v^yy'&i^^ht:»>^-^9-ym)s^'^<r>m.^iii 
h*}. /'^^-y<^mmtfimzi,-s!mm^f>t, deoffefc 
mmtmi o oAa±<r>s i o^mmmn^t^A 

K':>m\'->Zmm^i:^LX\'^l±. x^N-y Affile 
J:* S i 02M^cficti»^«C«*^m O^f < EU 
V ^ ti.SiS^i:|f(S-fb& WCJfe * i: V ^-5 it ^ 



[00 15lt«5ft«D«IS2 

#^¥8-2 1 33 0 3tC. ^i\SLii^mb<r)J^-yi-yyit 
i!)<5lVJL.X'hi>CrtfziiT i &±^^i:t--l.4'ra® 

tuE*ra«{i. ©iR«cS>vi:-yf->'i/iciD>'N*^'- 

y^mm-im. x-y^v^/x h 'y^-<-mRx/^mmi 
mc^^mmtLxcomm^^L. mi^-^i^^-ymmk 

tix\'^i>. 

[00 1 6] ^s!*<7)fe^B3 

- 3 3 3 8 2 9 tJiiSlRf*:Jlfc^«l80iai;C 

r. A 1 , N i , mcoxmi^LKumm^mt^'^'ofzm 
y^^cofRiRm^^ < . lamwi: ox-yf-y^j^coa 
K^mfAx-'^mm^^-r^h ^ 1 i o , miEiiaiR^Ji'^ 
«ox.yf-i'ir{cj:&yt^'->'?^jSf*tiwa*rais*i^ 

[00171 L*>L=2:**ii> . tmm^<7>tm 1 ~3 {ClB 

«§ii/i4'ISM<7)S i O2, Cr, A 1 , N i , mii^^ 

•ttiijmmti^'f-mmzxi'-fMtix^^h, zcotzDfy. mm 
m&jiizii&icii^mmmti^wxx z<7)m^t lx 

©JRf^yN'^-ycOX y i^^*?^ t . E U VH^RSt 

tfT-t. ni>zmM<^i%m3i,zim^tLX\,-^^xo^j:. >f 
mm^x.-y^yyi,zj: h^-<^-ymmkhm-tmi^<oE 
l}vm^^Mm'7x^^zii\,^x^i. mi'i'mm<r>mm 
c^mxtK E u vis3feffl^svx (Tmw^m&^zk^ 

[0018] -TKciy-h. t-r^ 1 iz^smm^zmm-th 
'pmmtLxcr. Ai. Ni. m<DXd^mw&^iti^ 

^m<r>mn^c r . a k n i . ^mizE uvm^ 

R9m-7X9<Dm^T.n. mx-m^^t^timsh^zMLm 
tt*i^v^fc , fprnmij^m^titiii^^^'-ycomm^^t 

^. m3iz^^m(ommcomm:fjt^:k^\'^t , Euvm 
ym^Mm'7:^^<^Kmmi,zKy)m. t^^^i^^-^s-ym. 
wmmmitLxL^o<r)X'hi>. zntyc^wm 
^{zM-^K^m^^tixnty'T. zfih^mm-hmm 

[0019] ^Wm. ±^L;tirSOTfc5rSiutt 
^tfflKWMvx^'y^v^', fcJ:tm^^Sr*-r-I.E 

sw*^^r-r.i.EuviS3iiffls:wa-7x^Srfflv^-c. * 
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[00201 

E U V5tSrijRlR-ri.iS»R*JiSr*-ri. E UV^TfefflRtf 

N . O , C . COi^-tiXij^X 0 M«m-l.il'-^< i: 1 1 olil 
ic^TcSi:. ?r-^tf«i^5rfflV^JtC:i:?:^i:-rSEU 

[00211 m2(r>mmii. BfiieisiRf*c«*»'Ta^-irtf 

«i^-CS>S ^ i: 5-#gif i:f 1 <^HJt;fES5<^E U V 
[00 2 21 |g3 60%BJ{±, »«±tCEUV3t2rRI*-r 
^±t^^^•^'- ^'tejg^? il/S E U V3t Sr illR-r S ©ice 

*«^ir-i--i.Euvgs5tfflR»fa-7Xi?T'3i^-c. H«fe 

(fraSfcLTCri:. N. O. COV ^■m*^ J: 0 ^tf 

[ 0 0 2 3 l|g4 cO^BHii. ffieiK)R«=a*^'T a ^ #o 
^yfrn-^Si t $-«ffSi:-f-Sm3cD^^tClESi<0E U V 

[00241 mscrMmii. ^ 1 ^;^^«i^2c05%Bj{ciB 
«cOEUVS3tffl^JMvX^y7>'^$rfflV^T. EU 

[00251 me<7)mi. ^3 */c{im4co%Bji-ie 

ac7)EUVS3KfflRI^VXi5't:fflV^-C. 
[00261 

MVX^{± TEUV-rX^^j , EUVS|3tffl^JM-7X 

EUV7X:7S:fflV^-C. 0iJ;i«fS i -^JiyNilcyt^-v 
[00271 (SllificO?^®) WT, 01 ^#ML^*^'^. 

2|S^B^C7)— ||Sfi<7)J^,^tCA>*>-|.EUV-7Xi?C7)Sjt. 

J;t>'85fBE u vvx:7tc J: 

^Wzli. m-'<r>m^^nLX7r;Lti. EUWX^O 
ISii, isXV^miEUV-7Xi'lzXh^^mi^mLt^<7) 

^^i$^-ymmi ( 1 ) mi<^mmin. ( 2 ) »«±a, 
(D^^mmco^mxM. ( 3 ) ( 4 ) 

iSiJR«c«tfOj£MXS. ( 5 ) E B Ui^'X hMffiXS, 
(6)EBfi}HIS. (7) H^-^x.y^V^'XS. 

(8) ^-^eo^iie. ( 9) EUV^X^tCiS* 



[0 0281 (l)»«omfiilS. 

««1 1 i: fC<±, ffil^J55S<IStSr*L, ¥jttt. ^ffl 

t5Xx/Euv'7x^'cr>mwmi,zm\'^i>^^f&'^m 
mzmhJ;ziy<r>timtL<. ismmmm.t:^-thy(f^ 

X, C?iJ;t«fS i O2-T i 02*7y^X^S:fflV^^*\ ^ 
ixtcK^^it-r. /355€Sl^**Wl±!L7tfeB^B^k;y7X 

tttJ*S. :^«««R<Ofla|fc LT«. >f y>'>'— ( F e 
-N ^S:fflV%^C:i:*<T-#S, S«l IJi 

0 . 2 n m R m s WfS^t^® t 1 0 0 n mW.TO 

[00291 ( 2 ) a«±^iO^JiM<^«MlS. 

1 2 fc LT{i, M o i: S i 5r#tf^«llA»'^ffl$ 

tLT, Ruxsimm^mm, moxb emm^m 
m. uoit-^ysi'ft^mm^mm. si/Nbjg 
mi^mm. si/Mo/Rujgjw^sM. si/Mo/ 

Ru/MoJi^^jlMfcit/S i/Ru/Mo/Ru^ 
JS«M^S . M o t S i Sr-i-tf#«M 1 2 <?5J^. D C 

'?v:^^hayxj^'y^mi,zx>o. t-rs i ^-y-yh^ 

fflV , A r 7yx#H^TT' S i L , -g-cOf^. 

Mor^-^r^y h$:fflV%T. A r ;<fX#H^TT'M oK5r 
jSJSL. C:tl^lja»li:Lr. 3 0-6 0Jf», S^^L 

< {i4 0 mmmm Lf^m. &mz s i mi^m-ti> . 
[00301 ( 3 ) 'pmmco^xn, 

±M L:f^:*^^m(r>Bm^^^'thtiMz:^%mm 
«i«?i^^»ia7t^*, 1 2 t E U VqSHXf^:® 1 

^m^-t^mtwrntz^^^^mzmm trz . ■t^j:i>-h 

mitC> Ta$-±^^fc^SEUVlSm®14C*fL 

r 1 OJ.Xt.c7)i«V'>j:-yf->^StRJt$rto«t4T*>-l.^ 

3tc. Euvvx:;'agitx@t3j3v^r«fe»f^?«i:tt:fflt^ 
***^olSfp^ci^ LiBJ^t*sfc& c: i: , 1^4 tc, ^fi^ 
f-^i/x b yyN- 1 3 Ji$:J^«-ri.«^SHi:. tLhcOJ: d 

[00311 ±Ms.(r^W'km&thmmt tT*i6BB# 

^i5^>. Cri:, (r>\^-fiXi)^X^mii£iXh 
b 1 1 oJJLh^OTcSi: . S-^tfWilsfS-tfraJiiO^ 

SEUV-7X^*i^T«rtg-C'&l,C:i;5r^{UL, *^bj 
Sr^Lfet<7)T-J>S. fi»Jt<f, N*®S?tTCr,.x 

N,i:tJt%^{i, #fc»®!tt3t)-'[6]±t, EUVVX^' 
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'I 

4;tOSrS«?LrCri-xOxi:L7tJ^«, mz^m^ 
[ 0 0 3 2 ] $ <^>tc, P«f*^S r ( 8 ) ifSac^ 

[0 0 3 3] tf. iie^SaSrEUVv;^;?^^!!^ 

UV^J^iOa^ft ( 1 3nm) ) {CSt^i>®lR«Sc*-'0 . 
0 5mT<0*f*S(*»'»tL<. $^tCif^L<{i. 0. 0 

COO 34] filler. iEtf^aSrEUVvx^cORtt^ 

ftf$ixs^N-^'->'^{caw*^'^t. -egoism, 

mmu. E U VBRJRftcii 1 4 i: 4'raa«oaJi«iti: =3ro 
■CV^ScOC:t*>^>, ±MO^jaS:ffi^-^Stc:(4. EUV 
lamS 1 4 tf^Jl ^ ^O^ffM/P^/h^ < -tiitf^t, ^ 
t iiz^i . cco7t«6tc<i. E u vmi^i^m 1 4 <7);^^r 

V > a ^S{CS-:3'V %T fp^mikV^B U VPRJRftcJi 1 4 <0K 

[0035] mtif. 'p'^mizmmm^omim^^^j: 
f&i\mM^±ti^h fzi^. E u vm.iRwm 1 4 con/f^rgt 

t . 'Pmmt E U ViJRIRfise l 4 t O-^H-MJlSr/jN^ < 

-^sc:t*^'-C'#. ^^■S'-y(^m<r>^i,zx^^-thfs[ 

UV®lRf*cSl 4c^-&|+^«l 00 nmOTt-r^cT) 



[0036] WT, if ^ \.\^^^m<^^^m^%mt 
s. 

uy:^J^-vSmiiZi.^. Cr9—yvhim^^. ArlC 
1 0~6 OXmMLtzU-^iffxmm^^X^^ 
^«44 0~1 0 0Afc-r-?.<7)*WtLl^*i. f^T 

cfiaw^E u vvx^c7)KM«^j^j; o^-r-i.xg$r 

S: 3 0-5 0 0 A t-r-Sc^JA^'if ^ L< , 
$<?.tc»iL<«4 0~4 0 0A-C*S. 

X. ^.mvfz^^-^-ycomziihmw^^m-^m^. 

4>ra« t «SJRf*:« t c7)-&tf-jKff i4 , 1 0 0 n mOTT'S) 
&C:i:*«»*L<. $'5>tC#4L<«3 0~5 0nmcO 

[003 7J— »i tV^X<OteH«S. 0. 0 5SX 
go. 5$fe(:*ftL<{40. 07gXg0. 4-C* 

X*>'0. 0 5J;'9t:A:#v^i:, j£^]*WJ$ix, « 

/h$<^l.fSlfiI*^'S>l.« f^etCT, "fSaSrEUVv 

Evv^xi^cDmmmi.x'om^-t^^iiZii. nj&s 

5 — 2 0% (0. 0 5SXg0. 2) *^'ift L.<. $ ^> 
fc*fiL<{4, N75i5~l 5% ( 0. 0 5SXS0. 1 
5) T'&5. 

[00383 (Cri-xOxCOJ^) 

Arizmm^:maLfzM-^:^'xnm%^x'fmt 

lfil|E<44 0~l 2 0Ai:-ri.O7t)«»*LV^j&«. ^-C 
4'lliI^I^*-r2.Xg^S^^<^{f. ^^3 0-5 0 
0A$^>t{i4 0~3 0 0Afc-r-?>O*W* tt/^. — 

»^LV^Xi35^(i:. 0. 05SXS0. 6T'J> 

[0 03 91 {cr,.,^Cxcom^) mmrna. mx.i£ 

DC-7^:^^h'oyx^'iy:SfmizX'0. Cri^-yyVi 
^-T'S. MlSt44 0-l 0 0Ai:-t«.t7)*Wtv^ 
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0~5 0 0 A? ^>l3{i4 0~3 ooAfttmmt t 
»*LV^XOliffl«i. 0. 0 5^X^0. 4 

[00 4 0] (cr,.,^.^N,tC^(7)^) ^mijmn. 

vh^m^K A r tCfiStJ XX/^^ L Jt M 

-&j!rx#H^tt»T'fiKM-ri.. wmtA o-i o oAt-r 

JKJPS:3 0~500AS^>Wi4 0— 3 00Ai: 

5^Xg0. 4 5. jff*LV>Y«OffiH«, 0. OlSY 
go. 3, T'S)^. 

[004 1] (C ri-x-v-zNxOvCziO:^-^) figM^ra 

Ltzm.-^A'xwm.nA>x'^'th . m»\iA o ~ i 

2 0Ai:-ri.<0*«ISF*L.v^*<. f*-C4'iae€rK5*^-I.I 
SSra^S^'ijJf, ^^3 0~5 0 0A$^>IC«4 0- 
300Ai:-r'&c0j!)WiLV^. — :fir, iJiLV^XCDlSH 

0. 05SXS0. 4 0. ifitV^YcOffiHti, 
0. 0 2gYgO. 3, »iL<-^ZO«H«, 0. 0 1 
gZSO. 2, TJ).?., 

[0042] m(cie««-2.IIM<7)j^®{ci3V%T{i. tf 

m^l3. 4nm(CtJ{tStRlR^^5:0. 0 3 8—0. 
032i:t- S^li:**-C#Jt. 
[0043] ( 4 ) i®lR#:Jl^^MXg« 
EUV®ItK«:ai 4co«^i: LT{±. JilTt^t>cO*i»4 

1 ) Ta^±Bg^fc-r-l.tt^, 

2 ) T a tii'-^:< fc t B ^^tsMfA. 
3) Ta$r±{S;^i:-ri.r^;P7TX*Sjteo«^, 

4 ) T a Sri^tiJ-i: Ujf^j:< i: t B S:•t•^^•T^ r 
X:mii«0«^. {0tJx{f, Ta4BT'a?fL|)BSr2 5 

5) Tai:Bi:Ni:S:-is-tf«J|Sl (^;lHf, TaSrifife^ 
i:LBS:15%, NS: 1 0%SJS■§•^3t'T^;^7 rXfll 

Lt&^L. ±iec7)*t^{c|5S^$ix-f'^ Ta S i , Ta S i 
TaGe, TaGeN. WN, Cr. TiN, ^t, 

[0044] EUV®lRf*:Jil4cO«^i:LTTaB-(b 
-^^IgSrfflv^S Wt'ti, D C vj/^^ h oyxys'-y 

ffl^TTT a, BM5:^IS-rS ^ t ifilS-t LV-*. Clc^X 

[0045] (5) EBUi^XhWPlfiJLm.. 



X'^^. xm(5) Tmi^titzEDv^X'^y'yy^iz 

EQU=Jxh trmPfG L 2 0 O^C-C^-^ 3 , 
[0046] (6) EBf8«Xg, 
EBUi^Xhi:m^tfzEUV'7X^y=7y'!'l,Z30k 
e V<7)E Bfiiaifl^rfflt^t: Ui^'X h^N-^^-y^B^SrUM 

[0047] (7) K^'foiyf-^^^XS, 

I CP-R I E^a$•fflV^, zcoui^xh^^-f^-y^-? 

x-ptLx. Euvmii^mi A^mmim\.^xms.i§, 

2 0 "CtcT H 5 -< i -y L ®lRf!fc« 1 4 Sr^N-^ - 
VJ^^tTt. ^<^m. TtteOCri.,NxMi>«TX-/f- 
>'^^§n3 0~6 0Ac0^i^-:>^Co $^>tC©lRf*t« 
1 4>'N*^-y±tcS-5 7t^>'';?. h 2r 1 0 O'COl^.iSKg! 

[0048] ( 8 ) A^^mcom^nn 

(a) 4'SSS:EUVvXi?<:7)^tt®±J:0K?4-r.SX 

i/;^h>yy\-l 3S:. (NH4) 2Ce (NO3) 6 I'lfi®? 
^2-feU'?Ar>^-'>Aj +HC 1 04+H2 0tCj:|, 
-^x y hx-y^y^'{cJ;OI^-r-&i:. EUV^^CTR 

[0049] (b) tfraJlS:EUVVXr?£7)R|*®±tC 

^•rxs^ssj^ 

r ( 3 ) tfiaifcT^^xgj tcTlB«t/>: J: 0 tc. C r 
N. O, C, OV^-rit*-J:'3SJmSiJ'-^< 1 

OjjLhcOTC^t , $:-^t?cf^«T*>I.X>y^>'i?'>^h«y 
1 3{j:, EUVffii^OjS:R ( 1 3 nm ) cry^lzfi 

Lx.mLmnfio. 0 5m'X'hh.mm(7mmm 

WmMfi'h^^-^. t\.^oWSi^^LX\^h<r>X\ zcot. 
tEU V^Rmm±l>zm'S LT 1 3E^tC^»=5r E U VH 

r ( 3 ) ifia^c^SaSXgj tc-CfBfJL:^ J: 3 

Sr«i.*g-, r (8) «tJ|S|Ji<^|^*XSj 

OT\ X^c7)S^*><^«f^tV^^M<^0«-CS>&. 
[0050] {9) EVV-^X^LZXh^^imm^^ 

zzx-m3immL-^j:tl^t>. Ex^yz-^x^fiZXh^W 
««±^<7)y N-^ - y^mz-:>\. ^X mm-fh . E U V-7X 

-r^XvX|gi!S3 1 , EUV7X^3 2, ffi/h3fe^}K 

3 3^*><^«fS;^ixs. i^-- r-r5X-?x^i!g3 1*> 

(:>tt=iXtzEUWit{WiX.m 5:EUVVX^3 2(CA 
It L , C: i -CKIt 3 3 l^xm 
x.\iSi^3iJ\3A±.^zm.^^h. 
[00511 ffi/jN^*3 3 b fCtiXm^ltS 7-5: 



I.. «?'J;t{f S i '>i>'N3 4^<0>'N-:J'->-cote¥«±. S i 
3-1 4 nmcO»[*^i^tCt3Jtl.^Sai<0*r«i: LX. 

[0052] (HMfll 1 ) H 1 ^#,^L^*i4>*%HBt: 

HJfe^iji^iKBjt-i.. i^. mi izi3\^x mmmi<7)W^ 

iS$3&*6. 3mm(??ffilK3S<OS i O2-T i 

SfiSWiStcJ: 0, 10//m^T'0. 12nmRms 
<?)T}t=5r*® i: . 1 4 2 mm^-C 1 0 0 n mJaTcOTfi 

[00 53] §'mmi2tLX. Mots i$r«iiL 

^'«y hSrfflV^-C. Ar;<rxE0. lPa-CSiJK^4. 

:^'XEO. lPaT'MolKSr2. Snm^L. iilSr 

i^^tLT. 4ommmLtim.M^kizsim^4 
n mfigjK-r-i. . i zx'^mmL(Dmw&^t±o . 1 2 n 

mRm sX'f)r>ti, 

[0 0 54] <J:lC, ^BMl 2±tCr:5'-:>-'-y hSrffl 
V^T, X.'^°•y^;yx^:LT. A r tgfg^ 2 0%SSJdU 
fz:^'X?:m^^X . Cri-xNxWiO^^^^iXl.X-y^y 
^J^'X b •y>'^- 1 3$:DC-T:/^-hn>'Xyt-y:?S{Cj;-:> 
6nin<7)J*${C^L4'Sfli:t5t. ^$iXJtC 
ri-xNxHtCfcV^T. x(iO. 2 5T-$>0, 13. 4 n 
mcr>m^X'<D^mmii O . O 3 5 -C*) •? . 1 
0 0nm)KJI^S:'r'+4 0MPaTS>'9, «D!5ffl;^(i: 

0. 2 3 nmRm sT$>o7to 

[00 55]<J:lC, Cri.xNx«J:'5^ff£$il.5.x-yf- 
y^/X h -y^N- 1 3<7)±lC. EU V®JR#:;i 1 4 i: t 

1, ZXr>X^ 0. 1 Mm<7)m^X'0MLEUV-7X^y=7 

lEE U V©IR*;i 1 4 «0*-r «,JEE^JJ4. + 5 0 M P a i: 

[00 56] iXtC, .ItfOEUV-7•X:?>^5y:^'SrfflV^ 
"C. ■f-9''f>';P— /I'A^O. 0 7/^mCOl 6Gb i t -D 
RAMfflcO^N'rJ'-i^^r^-r.g.EUVVX^Sr. iXlClfiK 

■thiim,zi.'^im\.f^, ^-r. miEuv^xi^y^ 
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y)\y'Jxhn^-y^m^Lfz. z<7)iy'Jxh^^:^-y 
i:-?X^tLX. EUV®lRfrjil4S:^*2:ffll^-CK 
7'fx.yf-V:rt. EUV'7^^7'7>':;^±tC®JR>'N'^' 
-y?rJ^^LEUVVX^^#f>;, ^CDB. TtffiOC r 
i-xNxJ^i '9«^$iifvr(t'ra«-C-S)^x.y^>'i/xh>y 
^t-l 3ti:. :t->'N'-x-y^>i/(cJ;0^*r7XvtC 
iS$it-CISI|C*>'?SiJ'-t4nmi:^r-?;t. ^C:-Cx.y^> 
i/;^h-y^t-l 3$:K5*-ri.^i:^<. «^:11 3. 4n 
m, XmM2' ff)EUV^izX*)mimi:m^LtztZ 
1 3 0mmXUTI*|-e5 5%±0. 5%i:AW^R 

[0057] ±iet:i#^.itf^EUVv'Xi?cD, ©JRficii 

1 4£7)y\-:J'->'cox-y j;=^7^-X(i+:a-lC/jN$< , |13 

{c^-r^fts«ji^<7) E u v^iz xi>j-iiSf- ym¥m 

Si^m\<^xm^m¥ii3Z^j:-otim^. +^^IS3tWtt 
^^LX\^:^Zt^mmLfz. EUWX^c7)WjS{±7 
0 nmT'if-f yfU-JU<7)m^mmX'$>h 1 6 nmJJlTT 

[0058] (mmm 2) mi ^#B3L^*^'^>*^Hfltc 

EUWXj^y^Vi^aWfEUVVX^igjgcT) 

HJfi^J 2 ^SiHj-t I, . , H 1 (cfei ^T^MW 2 oSit 
XS^r-'SMIIT'femL^.:. p^'^xS^l 1 t LT, ^'h 
J^6>f^^:ft. J»§*i6. 3mmi0<S^C0S i Oj- 
1 {4, mmmmi,ZX O. 12nmRms <?3T«^:* 
Bi: 1 0 0 nmi;XT(0^mit:^LX^^h. 

[0059] ^mmi 2bLx. Mots i ^mmt 

fz. DC'7:^^^huyxj'<'yi$'mi>zX'0, ^TS i ^- 
y-yh^m^^X. Ar:^'XSO. 1 P aX'S i IK$:4 . 
2nm^L. -ecOf*. Mo^J'-^r'-y Ar 
/fxmo. lPa-eMo]K5:2. Snm^L. ^ttS: 

immtLx. 4ommmmLfz^k. states iM^4 

n m^-r ^ . i C: T^ilMiiCO^ffia^ {± 0 . 1 2 n 
mRmsTfcoit, 

[00 60] ^SMl 2±lCCr^-^'-y h^ffl 

V^T. Xy\--y^';S'Xfc LT, A r tCgSS: 3 0 L 

*>.i,x-y^y:?'xh -y/'t-l 3 5^DCv^5''^-^o:^;;?./^• 
'yi^mi,Zj:^X. 15nmCDm^l,Z^mLfz. ^m^tl 
;ltCrl.xNxJK^^tJV^T, xtiO. 4T'S)0, 13. 4 
n in<7)«i:ft-C«0iUR^IS{i: 0 . 0 3 3 "Cfc 0 , MSbMi 
100nmmf¥tmX'+30MP aXh-ofz. tfzZCT) 
i:#C ri.xNxRttfO«®fi$t40. 14nmRmsT' 

[006 1]»:lC, C ri.xNxHiO^^^it^.Xyf- 
V^^X h yJ-^- 1 3(?5±(c;, EU V©JRfi(£® 1 4 L 
T. Ta-mTB^-ttsmi 4^DC-?i^^^h\3yXJ'^y 
^mzx-ox. lOOnmCOm^Xm^LEVV-^rx^ 
r^y^^Wz. Cicotg'. TaBM<7)li5:»]«4. 100 
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nmmmtmX'+SOMPaitLif::, ^tiZ<Db^r Si 
B^±(7mWM^iiO . 1 8 nmRmsT'S)^/::, 
[0062]<J:tC. Zcr>EUV^X^ryy:Pt:m\'^ 
•C. T-^'f •yjU—fUi}i7 0nm<?D16Gbit-DRA 

bX. EUV®JRi!tt®14&ig»SrfflV^TK7-fx-y^ 
>-:/L. EUVv;^^7■7V:7±^c®JR>'^•^'-y$^»^ 

L, 3. 4nm, ^Mtn2' ^OE U V^ttcj: OR 

TV>?t. ::cOEUV7X:J'cOlglRf!|sJil 4(7)^^°:?— VCO 
X >y 5 7 < . H 3 ^ZJjk-t^^mL 

±^co E U i S^N-:? - yfe^i^^S ^TSS3tlE 

y)V-jV(rMi^n^Th^ 1 6 nmiJlT-CfcSC t i> 

[0 0 63] (IIJffeCTS) X-y^y^Xh yVN-l 3i: 
LTCri-xCxM (x = 0. 2) ^fflV^fcflilJi. USS^J 

1 tmmi,zLXEvv'7xi:^yyy^SLX/Evv^xi' 

0%t J^{i5 0 nmi: t/i, -S-<^^ 
«Jl$ix;t«f ^c^^* 1 3 . 4 n m(Omzifth 

mm^mi 0 . 0 3 4 T'*> o 7t t ;t , 'pmm<7)^-t h ic 

OOninJKl¥^T+2 0MPaT'*)Os ffiraa 
±iO«Wa${i0. 2 5 nmRmsf ft-:>^. X>7f-y 
:^f^c'5X.yf-yir;^h ./yN--l 3{i. ©JRft:v\-5'-yjg 
mcO:t->N*-X -y f-y ^/T'fllff*>'^- L , 4 0 n m i: 
^-?Jt. C:iT'X<yf->-J?'Xh>y>'N-l 3$:^*-r-I.C 
i:^<s 3. 4nm. AStft2* iOEUVatcOK 

tt*Sr as L7t i: ; ^ 1 3 0 m mx y r rt-C 5 7 ± 0 . 

[0064] (iijfe0!i4 ) mmm^bnmiz. ^^yxm 

iJjiC. JICO^SMI 2±^Cr:5'-^r'>y 
X>'t>y ^:ffXt LXAr\,zmM^ 30%mmLfz:^X^ 
fflVV Cri-xNxHiO^^^^I^^JSS-CftSX-y^ 
h -y 1 3 ^-7-/^^ V n yx^'N'-y ^atc: J; o 

4 0nmcOif§(CfiaKL;t, Cicoi:^. x{±0. 0 
aXh^fi, tii. >I«^Cr,.xNxlS<0^:Rl 3. 4n 

mcr)^i,zn^tm.m^mt o . o 3 6 r-S) o . 4'S®± 

«0«®fflS{i0. 2 8nmRmsT'ibo/i. 
[00 6 5] ±ffiCr,.xNxJgiJ: OfilfiK^ft-Sx 

•yf-y^Xh-y/N°-l 3<7)±(C, ©HX*® 1 4 t LT, 
T aZilf B Sriftf IKS: D C V:?'^^ h n yx^-^-y ^'ffic J: 



oT. 5 5nm<0^?-C^L3t. ZZX\ tflSUii:® 
JR«cBc7>^fH«S(i 9 5 n mT'$> ^ fv! , * T a Bll^j 
(OBcomi&ii 1 5 a t %T^> D s T a B^±cO^®ffl 
${iO. 3 nmRmsTSS)^^:;. $i?>t3. ^cOTaB]^ 

0 3 9X'h'>fz. mLCDXo^zLX, 2|s:|litfiaJcOEUV 

[0066] Z(nEUV'7x^^=7y^^m^^x . -ff 

^ :^;l/-;P*^'7 Onm<5016bit-D RAMfflcTj^N'^J' 
-y$:^r-ri.EUV-7;^:?$rOToJ;d(cf^S^t7t, i 
■r. fffEEUV'7X:J'r7>'i!'±fcEBUyxh$:3- 
hL, EBJSS{cJ:i91--i^';^h>'N*^->'S:3^^t7t, ^ 

JR*ii 1 4 ?r K5>f X .yf-yj/ UT®IR>'^•:^'->'S^?^)« 
LJt. LT®IR#:Ji 1 4±{ca-5 3t t-yx h 5-fSi?g^i 

X t i: <?5 H 7 X .y ^ i 0 ^ U 

•rEUWX:7S:^3t. 

[00 67] ^#/^tl.f^EUWX^{zML, iS^l 3. 
4nm, Alt«2" c7)EUV^{Citr-&Rftf*2:aySL 

iXT^^EUWX^'Ji, ®lRf*:ai 4cOX-y$/^7^^X*i 

-r^i3*>®IR>'N':J'->-c?0i« $ 5r 9 5 n m t/hS^ < -r-l. 

CKOfe*. m^l>zi8nhJ'<9-y<rH^'¥ 
ttcoraS*<ffi^T'§ . 12 3 {cS^-r^*»K±^O^t:7 

?l^t/c. mhtlfzEliV^Xi'ffMmt. 7 0 
n mT^-r-f V/U-yPOg^fif^rfcS 1 6 n mSrSiJ£'r 

[0068] ( itWm ) m 1 L^r3&« ^.*^Bg{;*> 

Euv-7x:?r7y:?s.tXEUV-rx^Kjs<7)Jt 

iP§*«6. 3mm<?5iSP56i0SiO2-TiO2^<5D 
;<?7XS«^fflv^>t, ^y-^, Its. <g|}igf 

jStCiO, 0. 1 2nmRmsC0¥jt^«Bi: 1 OOn 

[006 9] ^ilMl 2^LT. MotSiS-^ifL 
^C. DCV^^:^'-hai^X>'N' y:5'j£l;J: 0. t-fSi^— 
y yh^m\^X.Ar:ffXKO. 1 P aTS i ]K2r4 . 
2nm^L, -5-<0f*, MorJ'-y-y hSrfflV>T, Ar 
;«"XEO. 1 PaT'Mo)l$:2. SnmfigML, Zixi 

immtLx. 4owiwmLtzm.m.mzsm^A: 
n mfi^-r s . zzx^mm±.<r)mm&^\i o . 1 2 n 

mRm s X'h^fz^ 

[0070] mz. ^m^i2±(,zcr^-y-yhim 

V^•C. XJ-^'y^:ffXbLX. A r ;<fXS:ffll^r . x-y^ 

y'^fXY-yJ^—l 3i: LTC r^2rDC-7:/^hoi^X 
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CrWtfOlB. 4nm<OiS*T-<O®JR«S«i0. 0 

3 9X'h'o. ^ji5:'3«i 1 0 0 n mmmmnx'+ 5 0 0 M 

±<^^ffiffi$»40. 2 9nmRms-CS>-5;';:. 
[007 1] iy^yi/Xb-yyN'-l 30±t, 

EUV?RlR#:«14i:L-C, Ta^tl/^B Sr-^tfJK 1 4 
DCV^;t-hD:^X>'N°>7:5'&(C<fc-5-C. 100nm«0JI 

U V®lR#:Ji 1 4 cr>m:hii. 1 0 0 n mlilf ^^T'+ 4 
OMPatL^t. S/vlCliOfci', EUV®lR^t:«l 4± 

[0072]<J:{c. c:eDEUv-7x^'y^:^i7S:fflv> 

X, -f-f ^ V)V—lVi)<7 Onmc016Gbit-DRA 

■)jm^zj:*)^Lfz. t-r. tiriBEuvvx^^T^^y^' 

±^c;EB^i^'Xh$:rj-hL. E BmH(=<J: 0 l^i^';^ h 

VX. EUViyRflc®14&JS3g€rfflV^TK7'fx./^ 

>'i/t. EUVvXi?y7>-^±lc:iSiR>'N'^->$rJg^ 

EUVv^i:'?r#3t. m^tit:EUV'7X^izML. m 
*1 3. 4nm, Alft:tt2° COEVVmzX*)^^^: 
m^LtitZ^, Crmc7)m^mzj;:y)6 5%cr,^ 

{4. MIEC rKO^V^JE^jCieHLT 2 5 nmfc:;*:?'^: 

;t E U vmSLWrn 1 4 COSIV ^«Btc ii^X."/=J=yy:^^X 
<^o/s. c:co^tf>, 03{c^f ^f*c^±^ 
COE U vm,z J: S ^ N-^' - yK^JiaSrffl V ^TS3K«^5: 



[0 07 3] 

\wn<7m3k\ Euwx^j'^sgjsxstctjv^-c. 

»,K^r^N-^-VJg^^ nrSgt-r-g. E U V^X^^&MiS 
■ri.T'c*^), t+ifSilt LTC r t , N, O, C, cOV^-ftl 

«S-fflV>SC:t-C. ««JStJj:lXSRIt*?:*-tSEU 

VVX^?l?A>'S?3g^tgi:^0, C:c7)EUV-7X^$rffll-> 

[HM^OfS-^'Sri^BJ] 

[01 ] *^aflco||SScoj^«tc<^^EUVvx^'«7)iSii 

[02] t^^c^e^gi ^c^l.Euv•7x^'<^)^7^- 
la•c^)•i., 

[03] 2|S^BHC7)||]5fiiOJ^.«tC®^^{^sS^^<^E 

1 1 . i^yXWSL 

12. 

13. x-yf-y^'Xh 

14. ©iRfrJl 

2 3. X-y^y:/Xh >y>'N'— 

3 1 . r-r^xvxsLiis 

3 2. EUWX:? 
3 3 . iffi/jN5fe^* 
34. 



[03] 

32. 
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